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(57) ABSTRACT

A switch has a base, an operation unit disposed on the base
and moving 1n a contacting-separating direction with respect
to the base in response to an external force, and a link
member configured to guide movement of the operation unit
in the contacting-separating direction and support the opera-
tion unit on the base. The base includes a base-side latching
portion. The operation unit includes an operation-unit-side
latching portion configured to be latched to base-side latch-
ing portion at an end of an allowable movement range for the
operation umt 1n a separating direction in which the opera-
tion unit 1s separated from the base. The base-side latching
portion and the operation-unit-side latching portion are
latched to each other to inhibit the operation unit from
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Fig. 7
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PUSH BUTTON SWITCH WITH OPERATION
UNIT LATCHED TO BASE

BACKGROUND

Technical Field

The present invention relates to a switch and a keyboard,
the switch including a pair of link members that smoothly
moves an operation unit in parallel 1n a contacting/separat-
ing direction even when a corner part of the operation unit
1s pressed.

Related Art

As a mechanism for smoothly moving an operation unit
up and down 1n parallel even when a cormer part of the
operation unit 1s pressed while achieving a low profile, for
example, a key switch device disclosed in Patent Document
1 using a link member 1s hitherto known.

As 1llustrated 1n FI1G. 7, a key switch device 100 disclosed
in Patent Document 1 1s provided with: a base portion 101;
a key top 105 disposed above the base portion 101; a pair of
link members 102 interlock with each other configured to
guide and support the key top 105 in an upward/downward
direction (i.e., 1n a practically perpendicular direction) with
respect to the base portion 101; a switch member 103
including a contact portion of an electric circuit which opens
and closes 1n response to upward/downward movement of
the key top 105; and an urging member 104 configured to
apply an upward elastic urging force (1.e., an 1nitial position
restoring force) to the key top 105. In the key switch device
100, the pair of link members 102 1nterlocks with each other,
so that the key top 105 can make upward/downward move-
ment 1n the perpendicular direction with respect to the base
portion 101 while maintaining a predetermined posture.

As described above, the key switch device 100 has a
structure including the pair of link members 102 so as to
press the key top 105 1n parallel. As illustrated in FIG. 8
which 1s a modified example of FIG. 7, the link member 102
1s fixed to a link support member 110 (corresponding to 106
in FIG. 7) attached to the key top 105. In the link support
member 110, two bearing holes 111 are formed 1n opposed
walls 112 with respect to one link member 102, and a rotary
spindle 102q of the link member 102 1s mserted into the

bearing holes 111. Thus, even when a force for separating,
the key top 105 from the link member 102 1s applied, 1t 1s
possible to maintain the coupling between the key top 105
and the link support member 110 and to prevent damage on
the bearing hole 111.

Patent Document 1: Japanese Unexamined Patent Publi-
cation No. 2008-21423 (published on Jan. 31, 2008)

SUMMARY OF THE INVENTION

However, 1n the conventional key switch device 100
disclosed 1 Patent Document 1 above, the link support
member 110 1s coupled only to the link member 102. For this
reason, when a force for separating the key top 105 from the
link support member 110 1s applied to the key top 103, all
the force acts on the bearing hole 111 1n the link support
member 110, and as a result, the bearing hole 111 1n the link
support member 110 or the link member 102 1s deformed to
ultimately separate the link support member 110 from the

link member 102.
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2

One or more embodiments of the present invention 1s to
improve resistance of an operation unit to an external force
and provide a switch and a keyboard with higher reliability.

A switch of one aspect of the present invention includes:

a base;

an operation unit disposed on the base and moving in a
contacting/separating direction with respect to the base 1n
response to an external force; and

a link member configured to guide movement of the
operation unit in the contacting/separating direction and

support the operation unit on the base,
wherein

the base includes a base-side latching portion,

the operation unit includes an operation-unit-side latching
portion configured to be latched to the base-side latching
portion at an end of an allowable movement range for the
operation unit 1n a separating direction 1 which the opera-
tion unit 1s separated from the base, and

the base-side latching portion and the operation-unit-side
latching portion are latched to each other to inhibit the
operation unit from moving in the separating direction
beyond the separating-direction end of the allowable move-
ment range.

Further, a keyboard of one aspect of the present invention
includes a plurality of the switches of the above aspect.

According to the switch of one aspect of the present
invention, there 1s exerted an effect to improve resistance of
the operation unit to an external force and provide a switch
and a keyboard with higher reliability.

According to the keyboard of one aspect of the present
invention, 1t 1s possible to improve resistance of the opera-
tion unmit to an external force and provide a keyboard
including a switch with higher reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1(a) 1s a sectional view 1llustrating a configuration of
a switch 1n an embodiment of the present invention, and
FIG. 1(b) 1s a perspective view 1llustrating a state in which
an operation unit i1n the switch 1s viewed from below.

FIG. 2(a) 1s a perspective view 1llustrating a state of the
switch when the operation unit 1s not depressed, and FIG.
2(b) 1s a perspective view 1illustrating a state of the switch
when the operation unit 1s depressed.

FIG. 3 1s an exploded perspective view illustrating a
configuration of the switch.

FIG. 4(a) 1s a sectional view 1illustrating a state of the
switch when the operation unit 1s not depressed, and FIG.
4(b) 1s a sectional view illustrating a state of the switch when
the operation unit 1s depressed.

FIG. 5 1s a sectional view 1llustrating a configuration of a
modified example of the switch.

FIG. 6 1s a sectional view 1llustrating a configuration of
another modified example of the switch.

FIG. 7 1s an exploded perspective view illustrating a
configuration of a conventional key switch device when
viewed from above.

FIG. 8 1s an exploded perspective view illustrating a
configuration of the conventional key switch device when
viewed from below.

FIG. 9 1s a view 1illustrating a keyboard comprising a
plurality of switches according to an embodiment of present
invention.

DETAILED DESCRIPTION

Embodiments of the present invention will be described
as follows with reference to FIGS. 1(a) to 6. In the following
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description, terms 1ndicating specific directions or positions
(e.g., terms 1ncluding “upper”, “lower”, “right”, and “left”)
are used as necessary. However, these terms are used to
facilitate understanding of the invention with reference to
the drawings, and the meanings of the terms do not limait the
technical scope of the present mmvention. The following
description 1s merely exemplary 1n nature and not intended
to limit the present invention, 1ts application, or its usage.
Further, the drawings are schematic, and ratios of dimen-
sions or the like do not necessarily agree with actual ones.

A switch according to the embodiment includes a pair of
link members that smoothly moves an operation unmt up and
down (in a contacting/separating direction in which the
operation unit comes mnto contact with or separates from the
base) 1n parallel even when a corner part of the operation
unit 1s pressed. The switch 1s suitably used 1n a keyboard of
a personal computer or the like, for example, by detachably
attaching a key top onto the operation unit. In some cases,
the operation unit 1s used as 1t 1s as a key top. In each of
sectional views 1llustrated 1n FIGS. 1(a), 4(a), 4(b), 5, and
6, a resin hatching portion means resin insulating hatching.
Light black given to a first link member 21 and a second link
member 22 1s for making the first link member 21 and the
second link member 22 easier to understand, and i1s not
hatching.

(Configuration of Switch)

The configuration of the switch according to the embodi-
ment will be described with reference to FIGS. 2(a), 2(b)
and FIG. 3. FIG. 2(a) 1s a perspective view 1illustrating the
configuration 1n a state where an operation unit 50 1n the
switch of the embodiment has not been depressed, and FIG.
2(b) 1s a perspective view 1illustrating the configuration 1n a
state where the operation unit 50 1n the switch 1 has been
pressed. FI1G. 3 1s an exploded perspective view 1llustrating,
the configuration of the switch of the embodiment.

As 1llustrated 1n FIGS. 2(a) and 2(b), the switch 1 of the
embodiment includes a base 10 and the operation unit 50 as
an operation unit disposed above the base 10. As 1llustrated
in FIG. 3, between the base 10 and the operation unit 50,
there are provided a pair of link members 20 that interlock
with each other to guide and support the operation unit 50 on
the base 10 1n an upward/downward (contacting/separating)
direction, a switch mechanism 30 that opens and closes
contacts of an electric circuit 1n response to upward/down-
ward operation (contacting/separating operation) of the
operation umt 50, and a coil spring 40.

The base 10 1s made up of a square frame 12 having a
bottom 11, and a guard portion 13 1s formed outside a pair
ol one opposed side walls 12a 1n the square frame 12. This
guard portion 13 i1s used to support the link member 20.
Further, in the embodiment, the outer surface of the guard
portion 13 1s provided with an extrusion preventing wall 14
as a deformation preventing portion for preventing lateral
extrusion of the elastic link member 20.

As 1illustrated 1n FIG. 3, 1n a center portion of the one
opposed side wall 124, a side wall recessed groove portion
15 1s formed as a gap which 1s recessed imnward. This side
wall recessed groove portion 15 has a width such that a
coupling portion 23 of the link member 20 and the closed
first link member 21 and second link member 22 can freely
move up and down. As a result, with the first link member
21 and the second link member 22 in an open state, the
coupling portion 23 or a first curved projection 21g and a
second curved projection 22¢ of a first arm 215 and a second
arm 22b, described later, cannot pass through the side wall
recessed groove portion 15. In addition, an overhanging
portion (protrusion) 134 1s formed 1n the side wall recessed
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groove portion 15. With the first link member 21 and the
second link member 22 1n the open state, the overhanging
portion 154 1s brought into contact with the first curved
projection 21¢g and the second curved projection 22g of the
first arm 216 and the second arm 225 and slides, so as to
have a function as a wall surface to regulate upward move-
ment of the first arm 215 and the second arm 225.

A claw portion 16 (an example of a base-side latching
portion (a latching projection)) 1s formed at the center of the
upper portion outside each of a pair of the other opposed side
walls 126 (an example of a first side wall portion) in the
square frame 12. That 1s, the pair of the other opposed side
walls 125 1s disposed near the outer edge of the base 10,
extends in the contacting/separating direction toward the
operation unit 50, and 1s provided with base-side latching
portions. The claw portion 16 1s for preventing the operation
unmit 50 from being easily detached upward. Note that the
claw portion 16 will be described 1n detail later.

The bottom 11 1s formed with an annular groove-like coil
spring accommodating portion 11a that supports and accom-
modates the coil spring 40, and a terminal through hole 1156
that allows passage of a terminal of the switch mechanism
30.

Next, the link member 20 1s made up of a pair of the first
link members 21 and the second link members 22, to support
the base 10 and the operation unit 50 so that the operation
umt 50 moves 1n a vertical direction (contacting/separating
direction). Although the link member 20 of the embodiment
1s made up of a pair of the first link members 21 and the
second link members 22, the present invention 1s not nec-
essarily limited thereto. For example, the link member 20 1s
not limited to being a pair and may be provided only on one
side (cantilevered).

The first link member 21 and the second link member 22
have the same shape and are coupled to each other by a
coupling portion 23 mutually coupled at one end on the
center side and combined 1n a V shape 1n a side view. In the
embodiment, the coupling portion 23 1s made up of a shatt
portion 21aq formed 1n the first link member 21 and a shaft
hole portion 22a formed 1n the second link member 22, and
pivotally supports and couples between the pair of link
members 20 1n a turnable manner. Note that a shaft portion
may be formed in the second link member 22 and a shatt
hole portion may be formed in the first link member 21.

The shaft portion 21a and the shaft hole portion 22a are
pivotally supported and coupled in a turnable manner in a
loosely fitted state, and a gap 1s constant 1n this loosely fitted
portion.

In the switch 1 of the embodiment, the coupling portion
23 1s made up of the shaft portion formed in one of the first
link member 21 and the second link member 22, and the
shaft hole portion formed in the other of the first link
member 21 and the second link member 22, but the shaft
portion and the shait hole portion are not necessarily restric-
tive. For example, as illustrated in FIG. S, there may be
provided a switch 2 made up of a sphere portion 224" formed
in one of the first link member 21 and the second link
member 22, and a sphere acceptor 214" that rotatably holds
this spherical portion 22a’.

The first link member 21 and the second link member 22
integrally include the first arm 215 and the second arm 225
as a pair ol connection members extending laterally 1n
parallel to each other from the coupling portion 23, and a
first latching rod 21¢ and a second latching rod 22¢ which
couple between the first arm 215 and the second arm 225 at
the ends on the opposite side from the coupling portion 23.
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As 1llustrated 1n FIGS. 1(a) to 3, portions of the first arm
216 and the second arm 225, which face the operation unit
50, are formed 1n a staircase shape, for example. However,
this 1s not necessarily restrictive, and for example as 1llus-
trated 1n FIG. 6, there can be provided a switch 3 1n which
the portions of the first arm 215 and the second arm 225,
which face the operation unit 50, are formed linearly from
the coupling portion 23 to a first rotary spindle 214 and a
second rotary spindle 224, and the first arm 215 and the
second arm 226 are formed in a substantially triangular
shape 1n cross section. In addition, the shapes of the first arm
2156 and the second arm 225 are not limited to this, and may
be a plate shape or a bar shape.

Both ends of the first latching rod 21¢ and the second
latching rod 22c¢ are respectively formed with the first rotary
spindles 214 and the second rotary spindles 224 as end-side
supported portions. The first rotary spindle 214 and the
second rotary spindle 224 are to be accepted by a first
bearing 51 and a second bearing 52, described later, pro-
vided 1n the operation unit 50.

In the embodiment, the first rotary spindle 214 and the
second rotary spindle 224 are to be accepted 1n the loosely
fitted state by the first bearing 51 and the second bearing 52
as sliding regulators. As a result, in the embodiment, when
the operation unit 50 moves 1n the vertical direction with
respect to the base 10, the first rotary spindle 214 and the
second rotary spindle 224 are slidable 1n a direction sub-
stantially perpendicular to the vertical direction and 1 a
direction substantially perpendicular to turning shaifts of the
pair of link members 20 while being regulated within the
ranges of the first bearing 51 and the second bearing 52.

The respective centers of the first latching rod 21¢ and the
second latching rod 22¢ are formed with an upper end flat
surface portion 21e and an upper end flat surface portion 22¢
having flat upper surfaces so that the postures at the upper
end positions of the operation unit 50 are held 1n parallel to
the base 10.

Sections of the first arm 215 and the second arm 225
which are near the coupling portion 23 are formed with a
first curved portion 21/ and a second curved portion 22f as
coupling-portion-side supported portions protruding down-
ward 1n a curved shape. As a result, the first curved portion
21/ and the second curved portion 22/ are disposed as shifted
to the base 10 side from straight lines connecting between
the coupling portion 23 and the first rotary spindle 21d/the
second rotary spindle 22d.

In the embodiment, upon turning of the first link member
21 and the second link member 22, the first curved portion
21/ and the second curved portion 22/ slide on the upper
surface of the guard portion 13 of the base 10, and the first
curved projection 21g and the second curved projection 22¢
slide on the lower surface of the overhanging portion 15q 1n
the side wall recessed groove portion 15 of the base 10. As
a result, when the operation unit 50 1s depressed to a lower
limit position and the first link member 21 and the second
link member 22 come into the open state, the coupling
portion 23 1s lifted to a slightly higher position than the first
curved portion 21f and the second curved portion 22f. This
can reduce variation in interval between the first rotary
spindle 214 of the first link member 21 and the second rotary
spindle 224 of the second link member 22 when the opera-
tion unit 50 moves 1n the vertical direction with respect to
the base 10.

Further, near the coupling portion 23 inside the first arm
215 and the second arm 226 of the embodiment, as 1llus-
trated 1 FIG. 3, the first curved projection 21g and the
second curved projection 22g are formed, having a curved

10

15

20

25

30

35

40

45

50

55

60

65

6

shape and protruding such that the upper surfaces thereof
come 1nto contact with the overhanging portion 15a of the
side wall recessed groove portion 15. The first curved
projection 21g and the second curved projection 22g are
formed such that, when the first link member 21 and the
second link member 22 are opened with the coupling portion
23 at the center, the upper surfaces of the first curved
projection 21g and the second curved projection 22¢ come
into contact with the overhanging portion 15a of the side
wall recessed groove portion 15 and shide. As a result, the
first curved projection 21g and the second curved projection
229 are disposed as shifted downward from the straight lines
connecting between the coupling portion 23 and the first
rotary spindle 21d/the second rotary spindle 22d.

Next, the switch mechanism 30 1s made up of two
L-shaped conductive plates 31, 32 formed of a tlexible metal
provided so as to come 1nto contact with each other when the
operation unit 50 1s depressed. On the L-shaped conductive
plates 31, 32, lead terminals 31a, 32a for connecting to a
substrate (not 1llustrated) are provided extending downward.
On the respective side surfaces of the conductive plates 31,
32, contact terminals 315, 326 are provided facing each
other. The ends of the L-shaped conductive plates 31, 32 are
tformed with cam slid portions 31¢, 32¢ which are each shid
by a sliding cam 535 illustrated 1n FIG. 1(b), described later,
which 1s provided on the rear surface of the operation unit
50. When the operation unit 50 1s not depressed, the sliding
cam 55 of the operation unit 30 comes 1nto contact with the
cam shid portions 31¢, 32¢ of the L-shaped conductive plates
31, 32 to press the cam slid portions 31c¢, 32¢ and bend the
L-shaped conductive plates 31, 32, so that the contact
terminals 315, 3256 of the L-shaped conductive plates 31, 32
are not 1n contact with each other. On the other hand, when
the operation umt 50 1s depressed, the sliding cam 535 of the
operation unit 50 does not come 1nto contact with each of the
cam slid portions 31c¢, 32¢ of the L-shaped conductive plates
31, 32, so that the contact terminals 315, 325 of the L-shaped
conductive plates 31, 32 come 1nto contact with each other.
As a result, at the time of depressing the operation unit 50,
the L-shaped conductive plate 31 and the L-shaped conduc-
tive plate 32 become conductive and the switch 1s turned on.

Note that the switch mechanism 30 of the embodiment 1s
not limited to what has been described above, but may be
any configuration having a function as a switch, such as a
membrane switch or a contactless switch.

Next, the coil spring 40 applies an urging force to the
depression of the operation unit 50 and restores the opera-
tion umt 50 into the original state prior to the depression.
Note that the coil spring 40 may be another elastic member.

Next, the operation umt 50 1s a dish-shaped member
having a substantially rectangular planar shape and 1s pro-
vided with a pair of the first bearings 51 and a pair of the
second bearings 52 that are rotatably latched to the first
rotary spindle 214 and the second rotary spindle 224 of the
first link member 21 and the second link member 22. As a
result, the operation unit 50 1s supported by the first link
member 21 and the second link member 22 1 a freely
depressed manner.

In the switch 1 of the embodiment, the following case has
been described. The pair of link members 20 includes the
first curved portion 21/ and the second curved portion 22/ as
the coupling-portion-side supported portions supported by
the base 10, and the first rotary spindle 214 and the second
rotary spindle 22d as the end-side supported portion sup-
ported by the operation unit 30. When the operation unit 50
moves 1n the vertical direction with respect to the base 10,
the first curved portion 21/, the second curved portion 22f,
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the first curved projection 21g, and the second curved
projection 22¢g slide 1n the direction substantially perpen-
dicular to the vertical direction with respect to the base 10.

However, the present invention 1s not necessarily limited
thereto, and the following configuration may be formed. The
pair of link members 20 includes the coupling-portion-side
supported portion supported by the operation unit 50 and the
end-side supported portion supported by the base. When the
operation unit 50 moves in the vertical direction with respect
to the base 10, the coupling-portion-side supported portion
slides 1n the direction substantially perpendicular to the
vertical direction with respect to the operation unit.

(Operation of Switch)

The operation of the switch 1 having the above configu-
ration when the operation unit 50 1s not depressed and when

the operation unit 50 1s depressed will be described with
reference to FIGS. 4(a), 4(b) and FIGS. 2(a), 2(b). FIG. 4(a)

1s a sectional view illustrating a state of the switch 1 when
the operation umit 50 1s not depressed, namely, a state in
which the operation unit 50 1s present at the upper limit
position. FIG. 4(b) 1s a sectional view illustrating a state of
the switch 1 when the operation unit 50 1s depressed,
namely, a state in which the operation unit 50 1s present at
the lower limit position.

As 1llustrated 1n FIGS. 4(a) and 2(a), when the operation
unit 50 of the switch 1 1s not depressed, namely, before
depressed, the operation unit 50 1s present at the upper limat
position. At this time, the first link member 21 and the
second link member 22 are supported by the coupling
portion 23 pivotally supporting one ends of the first arm 215
and the second arm 225 1n a turnable manner and by the {irst
bearing 51 and the second bearing 52 of the operation umit
50 accepting the other ends of the first rotary spindle 214 and
the second rotary spindle 22d.

When a user depresses the operation unit 50 with a finger
or the like from the above state, the first bearing 51 and the
second bearing 52 of the operation unit 50 are depressed so
that the first link member 21 and the second link member 22
are turned around the coupling portion 23 while sliding 1n
contact portions between the first curved portion 21//the
second curved portion 22/ and the guard portion 13 of the
base 10 and in contact portions between the first curved
projection 21g/the second curved projection 22¢ and the
overhanging portion 15a of the side wall recessed groove
portion 15. At this time, the first rotary spindle 214 and the
second rotary spindle 224 1n the first arm 215 and the second
arm 22b of the first link member 21 and the second link
member 22 move 1n the perpendicular direction while mak-
ing small movement outward. As a result, the first link
member 21 and the second link member 22 11t the coupling,
portion 23 when sliding 1n the contact portions between the
first curved portion 21f/the second curved portion 22/ and
the guard portion 13 of the base 10 and in the contact
portions between the first curved projection 21g/the second
curved projection 22g and the overhanging portion 15a of
the side wall recessed groove portion 15.

Therelore, as illustrated 1n FIG. 4(») and FIG. 2(b), even
when the operation umit 50 moves to the lower limit position,
the operation unmt 50 can move while the lengths of the first
arm 215 and the second arm 225 cause no problem. By the
downward movement of the operation unit 50, the L-shaped
conductive plate 31 of the switch mechanism 30 1s bent by
the sliding cam (not 1llustrated) formed on the rear surface
of the operation unit 50, and the contact terminal 315 of the
L-shaped conductive plate 31 comes 1nto contact with the
contact terminal 325 of the L-shaped conductive plate 32. As
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a result, the L-shaped conductive plate 31 and the L-shaped
conductive plate 32 become conductive, and the switch 1s
turned on.

When the user releases the press of the finger to the
operation unit 50 from the state of depressing the operation
unit 50, the operation unit 50 1s restored to the original upper
limit position by the urging force of the coil spring 40.

As a result, in the switch 1 of the embodiment, 1n the
depressing operation of the operation umt 50, only the first
rotary spindle 214 and the second rotary spindle 224 are
latched to the first bearing 51 and the second bearing 52, so
that the clearance 1s constant, and there 1s little risk of biting,
ol a foreign matter.

In addition, by the depression of the operation unit 50, the
sliding position moves mainly 1n the first curved portion 21/
and the second curved portion 22f of the first link member
21 and the second link member 22 and the guard portion 13,
so that the outer edges of the first link member 21 and the
second link member 22 hardly spread outward.

(Improvement of Pull-Out Strength of Operation Unait)

Improvement 1n pull-out strength of the operation unit 50
in the switch 1 of the embodiment will be described with
reference to FIGS. 1(a) and 1(b) and FIG. 3 described above.
FIG. 1(a) 1s a sectional view illustrating the configuration of
the switch 1 of the embodiment. FIG. 1(b) 1s a perspective
view 1llustrating a state in which the configuration of the

operation unit 50 of the switch 1 1s viewed from below.

In the switch 1 of the embodiment, as illustrated in FIGS.
2(a) and 2(b) described above, the first link member 21 and
the second link member 22 couple between the base 10 and
the operation unit 50. The coupling portion 23 pivotally
supports and couples between the first link member 21 and
the second link member 22 1n a turnable manner. With this
coniiguration, 1t 1s possible to achieve a structure capable of
maintaining a state in which the operation unit 50 faces a
certain direction when the operation unit 30 moves 1n the
vertical direction with respect to the base 10.

In the case of the configuration 1n which the operation unit
50 and the base 10 are connected only by the pair of link
members 20, for example, when a force pulling upward 1s
externally applied to the operation unit 50, the operation unit
50 needs to withstand such a force by relying only on the
strength of the connection structure formed by the link
member 20.

However, for example, 1 the case of downsizing the
switch 1, there 1s decrease in resistance to the upward
external force as described above due to a limit to the
structural strength of the link member 20.

Theretfore, in the switch 1 of the embodiment, as illus-
trated 1n FIGS. 1(a) and 3, the claw portion 16 as the
base-side latching portion 1s provided at the center of the
upper portion of the other opposed side wall 1256 of the
square frame 12 in the base 10, and as illustrated in FIGS.
1(a) and 1(b), claw latching portions 53, 54 (an example of
latching holes) as the operation-unit-side latching portion
are provided on the rear surface of the operation unit 50.
That 1s, the operation unit 50 includes a second side wall
portion which extends along the contacting/separating direc-
tion toward the base 10 and 1s provided with the latching
portions 53, 54, and on which the claw latching portions 53,
54 are disposed to be able to be latched to the claw portions
16.

In the embodiment, at least one of the claw portions 16
and the claw latching portions 53, 54 1s configured to be
clastically deformable, and the claw portions 16 and the
claw latching portions 33, 34 are latched to each other by a
snap fit structure.
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As a result, 1n the switch 1 of the embodiment, two each
of the first bearings 51 and the second bearings 32 are
formed at both ends of the operation unit 50. Not only the
first bearing 31 and the second bearing 352 respectively
accept the first rotary spindle 214 and the second rotary 5
spindle 22d of the first link member 21 and the second link
member 22, but also the claw portions 16 are formed 1n the
base 10 and the claw latching portions 53, 54 of the
operation unit 50 are fitted to the claw portions 16 1n a snap
tashion. Hence the operation unit 50 1s fitted to the base 10 10
as well as to the link member 20. It 1s thus possible to
improve the pull-out strength of the operation unit 50 in the
switch 1.

The embodiment 1s configured as follows. The upper limit
position (the position of the separating-direction end) 1s 15
determined by the connection with the link member 20, and
with the operation unit 50 at the upper limit position, when
an upward external force acts on the operation unit 50, the
support by the snap fit structure prevents the operation unit
50 from coming off. That 1s, with the operation unit 50 at the 20
upper limit position, the lower ends of the claw portions 16
and the upper ends of the claw latching portions 53, 54 are
not necessarily in contact with each other, but may be
separated.

Conversely, for example, the embodiment can also be 25
configured as follows. The upper limit position of the
operation unit 50 1s determined by the latching between the
lower ends of the claw portions 16 and the claw latching
portions 33, 54, and with the operation unit 50 at the upper
limit position, when an upward external force acts on the 30
operation unit 50, the support by the operation unit 50 and
the link member 20 prevents the operation unit 50 from
coming ofl.

Further, in the embodiment, 1n a state where the operation
unit 50 1s disposed at the separating-direction end of the 35
allowable movement range, namely, the upper limit position,
as 1llustrated 1n FI1G. 1(a), the first latching rod 21¢ and the
second latching rod 22¢ as the end-side supported portions
of the pair of link members 20 laterally come 1nto contact
with the claw portions 16 and the claw latching portions 53, 40
54 and press the claw portions 16 and the claw latching
portions 53, 54 on the inside. Therefore, at the time of
assembly, the first latching rod 21¢ and the second latching
rod 22c¢ as the end-side supported portions of the pair of link
members 20 are present below the claw portions 16 and the 45
claw latching portions 53, 54, and 1n this state, the claw
portions 16 and the claw latching portions 53, 54 are latched
to each other. Therealter, with the operation unit 50 at the
upper limit position, when the first rotary spindle 214 and
the second rotary spindle 224 of the link member 20 are 50
received by the first bearing 51 and the second bearing 52 of
the operation unit 50, the first latching rod 21¢ and the
second latching rod 22¢ of the link member 20 come 1nto the
state of elastically pressing the claw portions 16 and the claw
latching portions 53, 54 inward. That 1s, as illustrated 1n 55
FIGS. 1(a) and 1(b), the space of each of the claw latching
portions 53, 54 as latching holes 1n the contacting/separating
direction of the operation unit 50 1s a movable range D of the
claw portion 16 in the contacting/separating direction, and
the movable range D of the claw portion 16 in the contact- 60
ing/separating direction 1s an allowable movement range 1n
the contacting/separating direction of the operation unit 50.

As described above, the first latching rod 21¢ and the
second latching rod 22c¢ of the link members 20 of the
embodiment are disposed at such positions as to prevent 65
clastic deformation of at least one of the claw portions 16
and the claw latching portions 53, 54. That 1s, a part of the
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link member 1s disposed so as to face the claw portion 16 and
regulates the movement of the claw portion 16 in the
protruding direction (the horizontal direction 1n FIG. 1(a))

As a result, the claw portions 16 and the claw latching
portions 353, 54 are prevented from being -elastically
deformed, and the snap fit 1s prevented from being released.

A variety of embodiments of the present invention have
been described 1n detail with reference to the drawings, and
lastly, a variety of aspects of the present invention will be
described.

A switch of a first aspect of the present invention includes:
a base; an operation unit disposed on the base and moving
in a vertical direction 1n response to an external force; and
a link member configured to guide movement of the opera-
tion unit 1n the vertical direction and supported by the base
and the operation unit. A base-side latching portion provided
in the base and an operation-unit-side latching portion
provided in the operation unit are latched to each other to
inhibit the operation unit from moving beyond the upper end
of an allowable movement range.

In other words, the switch of the first aspect of the present
invention includes: a base; an operation unit disposed on the
base and moving 1n a contacting/separating direction with
respect to the base 1n response to an external force; and a link
member configured to guide movement of the operation unit
in the contacting/separating direction and support the opera-
tion unit on the base. The base includes a base-side latching
portion, the operation unit includes an operation-unit-side
latching portion configured to be latched to base-side latch-
ing portion at an end of an allowable movement range for the
operation unit 1n a separating direction 1 which the opera-
tion unit 1s separated from the base, and the base-side
latching portion and the operation-unit-side latching portion
are latched to each other, to mnhibit the operation unit from
moving in the separating direction beyond the separating-
direction end of the allowable movement range.

According to the switch of the first aspect, the base and
the operation unit are connected by the link member, so that
the operation unit 1s movable 1n the contacting/separating
direction with respect to the base. In the case of the
configuration in which the operation unit and the base are
supported only by the link member, for example, when a
force pulling in the separating direction 1s externally applied
to the operation unit, the operation unit needs to withstand
such a force by relying only on the strength of the connec-
tion structure formed by the link member.

However, for example, 1n the case of downsizing the

switch, there 1s decrease 1n resistance to the upward external
force as described above due to a limit to the structural
strength of the link member.

Therefore, 1n the switch of the first aspect, the base-side
latching portion provided 1n the base and the operation-unit-
side latching portion provided in the operation unit are
latched to each other to inhibit the operation unit from
moving beyond the separating-direction end of the allowable
movement range. That 1s, the base-side latching portion 1s
formed in the base and the operation-unit-side latching
portion 1s formed in the operation unit, and the base-side
latching portion and the operation-unit-side latching portion
are latched to each other, so that the operation unait 1s latched
not only to the link member but also to the base.

It 1s thus possible to improve the resistance of the opera-
tion unit to the external force 1n the separating direction and
to provide the switch with higher reliability.

In a switch of a second aspect of the present invention, 1n
the switch of the above aspect, at least one of the base-side
latching portion and the operation-unit-side latching portion
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1s formed of an elastic member, and the base-side latching
portion and the operation-unit-side latching portion are
latched to each other by a snap {it structure.

In other words, in the switch according to the second
aspect of the present invention, at least one of the base-side
latching portion and the operation-umt-side latching portion
1s formed of a latching projection, at least the other of the
base-side latching portion and the operation-unmit-side latch-
ing portion 1s formed of a latching hole to which the latching
projection 1s able to be latched, and the base-side latching,
portion and the operation-unit-side latching portion are
latched to each other by a snap {it structure.

According to the switch of the second aspect, since the
base-side latching portion and the operation-unit-side latch-
ing portion are latched to each other by the snap fit structure,
it 1s possible to facilitate assembly of the base and the
operation umnit.

In a switch of a third aspect of the present invention, in the
switch of the above aspect, in a state where the operation
unit 1s disposed at the upper end of the allowable movement
range, a part of the link member 1s disposed at such a
position as to prevent elastic deformation of at least one of
the base-side latching portion and the operation-unit-side
latching portion.

In other words, 1n the switch according to the third aspect
of the present invention, 1n a state where the operation unit
1s disposed at the separating-direction end of the allowable
movement range, a part of the link member 1s disposed to
tace the latching projection and regulates movement of the
latching projection in a protruding direction.

According to the switch of the thuird aspect, in a state
where the operation unit 1s disposed at the separating-
direction end of the allowable movement range, the link
member prevents elastic deformation 1n the snap fit struc-
ture. As a result, when a force pulling in the separating
direction 1s externally applied to the operation unit, the
clastic deformation occurs in the snap fit structure, to reduce
the risk that the latching between the base-side latching
portion and the operation-unit-side latching portion comes
off.

In a switch of a fourth aspect of the present invention, in
the switch described above, it 1s preferable that the link
member 1nclude a first link member and a second link
member, the link member include a coupling portion con-
figured to pivotally support and couple between the first link
member and the second link member 1n a turnable manner,
the first link member and the second link member each
include a coupling-portion-side supported portion supported
by one of the base and the operation unit, and an end-side
supported portion supported by the other of the base and the
operation unit, and the end-side supported portion 1s dis-
posed at such a position as to prevent elastic deformation of
at least one of the base-side latching portion and the opera-
tion-unit-side latching portion.

In other words, 1n the switch according to the fourth
aspect of the present invention, the link member includes a
first link member and a second link member, the link
member 1ncludes a coupling portion configured to turnably
couple between the first link member and the second link
member, the first link member and the second link member
cach include a coupling-portion-side supported portion sup-
ported by one of the base and the operation unit, and an
end-side supported portion supported by the other of the
base and the operation unit, and the end-side supported
portion 1s disposed to face the latching projection and
regulates the movement of the latching projection mn a
protruding direction.
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According to the switch of the fourth aspect, the end-side
supported portions in the first link member and the second

link member prevent elastic deformation in the snap {it
structure. As a result, it 1s possible to achieve prevention of
clastic deformation 1n the snap fit structure by utilizing the
movement ol the end-side supported portion due to the
upward movement ol the operation unit.

In a switch of a fifth aspect of the present invention, the
base includes a first side wall portion which 1s disposed near
an outer edge of the base, extends along the contacting/
separating direction toward the operation unit, and 1s pro-
vided with the base-side latching portion, and the operation
unit includes a second side wall portion which extends along
the contacting/separating direction toward the base and 1s
provided with the operation-unit-side latching portion, and
on which the operation-unit-side latching portion 1s disposed
to be able to be latched to the base-side latching portion.

According to the switch of the fifth aspect, 1t 1s possible
to reliably latch the operation unit to the base. This enables
improvement in resistance of the operation unit to the
external force 1n the separating direction 1s improved, and
the reliability of the switch can be enhanced.

A keyboard of a sixth aspect of the present invention
includes a plurality of the switches of the above aspect.

According to the keyboard of the sixth aspect, it 1s
possible to 1improve resistance of the operation unit to an
external force and provide a keyboard including a switch
with higher reliability.

By appropnately combining freely selected embodiments
or modified examples of the above variety of embodiments
or modified examples, the respective eflects of those com-
bined can be exerted. While 1t 1s possible to combine
embodiments, combine examples, or combine an embodi-
ment and an example, 1t 1s also possible to combine features
in different embodiments or examples.

The switch of the present invention 1s applicable to, for
example, a keyboard for a personal computer. FIG. 9 1s a
view 1llustrating a keyboard 60 comprising a plurality of
switches 1 according to an embodiment of present invention.

The keyboard of the present invention 1s usable as, for
example, a keyboard for a personal computer.

DESCRIPTION OF SYMBOLS

1~3 switch

10 base

11 bottom

12 square frame

12a one opposed side wall

126 the other opposed side wall (example of first side
wall)

13 guard portion

14 extrusion preventing wall (example of deformation
preventing portion)

15 side wall recessed groove portion (example of gap)

15a overhanging portion (example of wall surface)

16 claw portion (example of base-side latching portion

(latching projection))

20 link member

21 first link member

21a shait portion (example of coupling portion)

215 first arm (example of connection member)

21c¢ first engagement rod (example of end-side supported
portion)

21d first rotary spindle (example of end-side supported
portion)

21e upper end flat portion
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21/ first curved portion (example of coupling-portion-side
supported portion)

21¢ first curved projection

22 second link member

22a shatt hole portion (example of coupling portion)

22b second arm (example of connection member)

22¢ second engagement rod (example of end-side sup-
ported portion)

22d second rotary spindle (example of end-side supported
portion)

22¢ upper end flat portion

22/ second curved portion (example of coupling-portion-
side supported portion)

22¢ second curved projection

23 coupling portion

30 switch mechanism

31, 32 L-shaped conductive plate

31a, 32a lead terminal

315, 32b contact terminal

31c, 32¢ cam slhid portion

40 coil spring

50 operation unit

51 first bearing (example of sliding regulator)

52 second bearing (example of sliding regulator)

53, 34 claw latching portion (example of operation-unit-
side latching portion (latching hole))

55 shiding cam

56 second side wall portion

D allowable movement range

The invention claimed 1s:

1. A switch comprising:

a base;:

an operation unit disposed on the base and moving in a
contacting-separating direction with respect to the base
in response to an external force; and

a limk member configured to guide movement of the

operation umt in the contacting-separating direction

and support the operation umt on the base,

herein the base includes a base-side latching portion,

herein the operation unit includes an operation-unit-side

latching portion configured to be latched to base-side

latching portion at an end of an allowable movement

range for the operation unit 1n a separating direction 1n

which the operation unit 1s separated from the base, and

wherein the base-side latching portion and the operation-
unmit-side latching portion are latched to each other to
inhibit the operation unit from moving 1n the separating
direction beyond the separating-direction end of the
allowable movement range,

wherein at least one of the base-side latching portion and
the operation-unit-side latching portion 1s formed of a
latching projection,

wherein at least the other of the base-side latching portion
and the operation-unit-side latching portion 1s formed
of a latching hole to which the latching projection 1s
able to be latched, and

wherein the base-side latching portion and the operation-
umt-side latching portion are latched to each other by
a snap fit structure,

wherein 1n a state where the operation unit 1s disposed at
the separating-direction end of the allowable move-
ment range, a part of the link member 1s disposed to
face the latching projection and regulates movement of
the latching projection 1n a protruding direction.

2. The switch according to claim 1,

wherein the base includes a first side wall portion which
1s disposed near an outer edge of the base, extends
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along the contacting-separating direction toward the
operation unit, and 1s provided with the base-side
latching portion, and

wherein the operation unit includes a second side wall
portion which extends along the contacting-separating
direction toward the base and 1s provided with the
operation-unit-side latching portion, and on which the
operation-unit-side latching portion 1s disposed to be
able to be latched to the base-side latching portion.

3. A keyboard comprising a plurality of the switches

according to claim 1.

4. The switch according to claim 1,

wherein the link member includes a first link member and
a second link member,

wherein the link member includes a coupling portion
configured to turnably couple between the first link
member and the second link member,

wherein the first link member and the second link member
cach include

wherein a coupling-portion-side supported portion sup-
ported by one of the base and the operation unit, and

wherein an end-side supported portion supported by the
other of the base and the operation unit, and

wherein the end-side supported portion 1s disposed to face
the latching projection and regulates the movement of
the latching projection 1n a protruding direction.

5. The switch according to claim 4,

wherein the base includes a first side wall portion which
1s disposed near an outer edge of the base, extends
along the contacting-separating direction toward the
operation unit, and 1s provided with the base-side
latching portion, and

wherein the operation unit includes a second side wall
portion which extends along the contacting-separating
direction toward the base and 1s provided with the
operation-unit-side latching portion, and on which the
operation-unit-side latching portion 1s disposed to be
able to be latched to the base-side latching portion.

6. A switch comprising:

a base;

an operation unit disposed on the base and moving in a
contacting-separating direction with respect to the base
in response to an external force; and

a link member configured to guide movement of the

operation umt in the contacting-separating direction

and support the operation umt on the base,

herein the base includes a base-side latching portion,

herein the operation unmit includes an operation-unit-side

latching portion configured to be latched to base-side

latching portion at an end of an allowable movement

range for the operation unit in a separating direction in

which the operation unit 1s separated from the base,

wherein the base-side latching portion and the operation-
unit-side latching portion are latched to each other to
inhibit the operation unit from moving 1n the separating,
direction beyond the separating-direction end of the
allowable movement range,

wherein at least one of the base-side latching portion and
the operation-unit-side latching portion 1s formed of a
latching projection which protrudes 1 a protruding
direction perpendicular to the separating direction,

wherein at least the other of the base-side latching portion
and the operation-unit-side latching portion 1s formed
of a latching hole to which the latching projection 1s
able to be latched,
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wherein the base-side latching portion and the operation-
umt-side latching portion are latched to each other by
a snap fit structure, and

wherein 1n a state where the operation unit 1s disposed at
the separating-direction end of the allowable move-
ment range, a part of the link member 1s disposed to
face the latching projection, so that the part of the link
member regulates movement of at least one of the

base-side latching portion and the operation-unit-side

latching portion 1n the protruding direction perpendicu-

lar to the separating direction.

7. The switch according to claim 6,

wherein the link member includes a first link member and
a second link member,

wherein the link member includes a coupling portion
configured to turnably couple between the first link
member and the second link member,

wherein the first link member and the second link member
cach include:

a coupling-portion-side supported portion supported by
one of the base and the operation unit, and

an end-side supported portion supported by the other of
the base and the operation unit, and

wherein the end-side supported portion 1s disposed to face
the latching projection, so that the end-side supported
portion regulates the movement of at least one of the

base-side latching portion and the operation-unit-side

latching portion 1n the protruding direction perpendicu-

lar to the separating direction.
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